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port storage and distribution system wherein shipping
contai ners are mani pul ated by one or nore overh
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i ncludes a neans for transferring the shipping

containers directly fromthe container ships to the
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by use
for alsles or spaces between rows of shipping containers for

manipulating and/or handling eguipment. In one embodiment the
system includes a means for transferring the shipping
containers directly from the container ships to the storage
area and from a storage area to/from an intermodal transport
area including rail cars, as well as delivery vehicles such as

tractor trailers.

BRIEF DESCRIPTICN OF THE RELATED ART:

The most éfficient and economical manner of shipping
goods by ship, rail or truck is the through the use of
standardized international shipping or cargo containers. The
containers are designated in standard sizes which are

generally twenty, forty or forty-five feet in length. The



board or on-shore cranes which are used to place the

containers on dock areas where they are noved by one
W@er00s008843 r ansport devi ces such as | arge fork PCF/US2007/063181

straddl e carrier, automatic gui ded vehicles (AGYs) and

the like. In sone instances the containers may be
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bridge crane footprint. Straddle carriers typically

a warshaekethe shipping containers two to three high and
require an aisle between each row of containers for
the carriers to maneuver. Gantry cranes are al so used
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meve the containers directly to a storage area or to anothef
transfer location, where a type of bridge crane transfers the
shipping containers to a storage area where the shipping
containers are stacked generally three or four high in a side
by side, end to end arrangement within the length and width of
a bridge crane footpiint. Straddle carriers typically stack
the shipping containers two to three high and require an aisle
between each row of containers for the carriers to maneuver,
Gantry cranes are also used te lift and transport shipping
containers using a spreader beam much like straddle carriers,
ships and gantry cranes and the like. They are used primarily-
to transfer the shipping containers from a staging yard to

rail cars cor overland truck/trailers.



becones a bottleneck to an efficient novenent of
containers into and out of the storage areas both for
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In an attempt to mitigate bottlenecks within most
container ports, port authorities have initiated improvements,
such as in Singapore and Rotterdam, by automation of container
movement. However, multiple transfers between ships and
transport vehicles are still required, which creates time
consuming bottlenecks. however, even with such improvements,
the flow of containers through container ports is fragmented
and disjointed due to limited land area, multiple transfers of
containers from the ships to the final transportation

vehicles, vehicle congestion and limited mcoring space.

In addition to the foregoing, there is virtually no x-ray
or other screening of shipping containers as they enter the

ports for both inbound and cutbound cargo. This leaves



vehicles vulnerable to terrorist attacks and ot her
threats. In view of the foregoing, there is a need to
w0 cooBhess43 nprove upon the manner in which shi ppeTygs2007/063181
contai ners are handl ed and/or stored within port
facilities and shipping termnals as well as to |
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storelMy@PR: n’@ggicnggémpi@gi?zgdcm Lner scangs dransferged
to an elevated transter platformpositioned between
as tocpnbaidergshapsrand tmcshasedtsanspory dby grreerdimal sor
S  _warehouse areas using currently

or torage g
contalBgr| abFRGaMPFy type cranes. Fromthe el evated

platform the shipping containers are transferred
usi ng overhead transfer units or vehicles directly to
sel ectively stored in warehouses or other storage
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ra ctly

nsfer dire to/fromrail cars or overland
semtractor trailers, thereby elimnating the

requirement for transfer of sto _oth .
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_war ehouses andtransport vehicles such as rajl cars and,
positippersb@ivREht CPREALNer ships and on shore transportation
terminals or storage or warehouse areas using currently
available gantry type cranes. From the elevated platform, the
shipping containers are transferred using overhead transfer
units or vehicles directly to selectively stored in warehocuses
or other storage areas from which the containers are retrieved
for transfer directly to/from rail cars or overland semi-
tractor trailers, thereby elimihating the requirement for

transfer of storage using other load/unload equipment, such as

required by current port coperations.

In another embodiment of the invention, shipping
containers are transferred directly to/from container ships
using overhead container transfer vehicles or units that move
along an intersecting grid guide track structure that extends

between the ships and storage areas such as warehouses and



need for secondary container handling equi pment such
as cranes, straddle carriers, forklifts and the I|ike.
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transpguk) vehipbe pverfeads TUsL} i $ars M1 hi B iy Horftatthere
t ' Y i S [ 0
need S0g By A e S DL RE Sbed
cranebp sSeadohwendtronatspridgel cftanemd forklifis, straddle
carriers or the like and in such a manner as to
elimnate transfers of the containers fromone carrier

tRc2ROLPEInARdpE O MBXL FAZE SEOT Ager SPALE PYstem stores
elimnating the need for internal aisles (and transfer

- and rafsasyes ot anal PR ARY neP Rl 03 L hantl i h PR HriEHS
overn{iHSeoh08: FODTALORLADOT Lo RNLDOL NG, COMLAL Ny SPI eCtiye
storage and refrieval systemstores and retrieves
overheAdi vUdual fshtppi sgicoht @i aetisa ivd hs nead dane et orlaage
, matri X, where X is the end to end direcéigg, Y.is the
into gpgbipglsFHRCHPr &8t FOCERATZ F39tHT t B¢ °Hottom or

confi¥48ELEEBh, AL Eecbionend NS LONE QI NEL POK TSt DEAIE BPfHge
Fetrieval systemalso provides for the electronic

cranesgafinihgidtsshippeagleontal hers, osuehe abiby sad aim, such a
. wherein the scanni equi pne .S positio S t
S O i B o R e ks R
carrithetbr anstreruahtistooviRgnatongtbheggrsgagrise track

_ .structure. In preferred enbodi nents, the scanners are
elimippaégd hbcelevat 67 ateb3r beheat il the (dVer e G f (Areas)

for mthpﬁlgwﬁg ShAYSLULE AT AT 85 P! B6&H: L O BRSYr echbe
contai ners”are scanned before being placed I nto
contasteragerandhbpboneg bemh@im$ansébe¢9dve storage and
retrieval system stores and retrieves individual shipping
containers within an X-Y-Z storage matrix, where X is the end

to end direction, Y is the side by side direction and Z is the

top to bottom or vertical direction.

The container port storage and retrieval system also
provides for the electronic scanning of shipping containers,
such as by X-rays, wherein the scanning equipment is
positioned such that the containers are scanned as they are
suspended from the transfer units moving along the grid guide
track structure. In preferred embodiments, the scanners are
placed at elevated areas beneath the overhead grid guide track
structure and are placed to ensure the containers are scanned
| beforé being placed into storage and before being transferred
to another type of transport vehicle. 1In this manner,.the

safety and security of the port facility is maximized.



to another type of transport vehicle. In this manner,

the safety and security of the port facility is
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components associated therewith.

It is a primary cobject of the present invention to
maximize storage space and increases the efficiency of
selective container storage and retrieval within port storage

and transportation systems or facilities.

It is another object of the invention to provide a
material handling system for use on and with container ships
which facilitates the efficient maneuvering, loading and off-
loading of standardized international type shipping containers
wherein a plurality of overhead transfer units move the

containers simultaneously along an elevated grid guide track



which facilitates the efficient maneuvering, |oading
and of f | oadi ng of standardi zed international type
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It is another iject of the inventicn to enhance port
security and safety by screening shipping container before
they are transferred from incoming ships and transport
carriers to either storage or staging sites or to other
carriers as well as before:they are transferred from other
carriers into the storage or staging sites or directly onto

the container ships.

BRIEF DESCRIPTION OF THE DRAWINGS

A better understanding of the invention will be had with

reference to the attached drawings wherein:



A better understanding of the invention will be had
wth reference to the attached draw ngs wherein: Figs.
wa2008408u% perspective views of a first enbodi PERUSD7/@63181
shi ppi ng contai ner port storage and transportation
%ysten1in accordance with the teachings of the present
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Figs. 1-4 illustrating the shipping container being
contadhevated PlRgRTt e éBevat BE prastaranbyyachgansddpy an
overnt@ll €8 Qe Unibyt 818N adlaeent o SCAMSY L0 LRASRECL NG
the contents o hé ‘contai ner prior to the contarner
systebeitng ctitarsf eer edotredstor pgeced phasedronnd taansporfor
vehicle such as a truck or train; Fig. 6 is a
transperdiective view simlar to Figs. 1-4 illustrating a
shi ppi ng contai ner being elevated froma storage cel
or stack of containers within the storage system by
dng-of tlise at pgmsbectiehi gliey simiuhirstasFife- contai ner
. .S _being. transferr spott vehj u S
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for | oading the container into a storage cell wthin a
transpolrd vehicle such as a truck or train;

Fig. 6 1s a perspective view similar tc Figs. 1-4
illustrating a shipping container being elevated from a
storage cell or stack of containers within the storage system
by one of the transfer vehicles or units as the container is
being transferred to a transport vehicle such as a truck,

train or the container ship;

Fig. 7 is a perspective view similar to Figs. 1-4
illustrating the shipping container of Fig. & being lowered
onto the elevatéd transfer platform in a position to be
engaged by.a hoist device associated with the a gantry crane
for loading the container into a storage cell within a hold
area of the ship while the gantry crane is lcwering a
container from the ship onto the elevated platform for

subsequent pickup by the overhead transfer unit;



area of the ship while the gantry crane is lowering a
container fromthe ship onto the elevated platformfor
waenissaepsent pi ckup by the overhead transfer uanTlﬁsg)07/&3181
is a perspective viewsimlar to Figs. 1-4
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of an alternate enbodi ment of the invention wherein
the elevated transfer platformis not used but rather
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wherein bar code or other prinmarily passive tags are

%%%q H% perg]%eE%g%%%l%gn%lgk of an alternate embodiment
of the invention wherein the elevated transfer platform is not
used but rather the grid track system of the invention is
exiended over a berth area for a container ship so that the
overhead container transfer vehicles or units of the invention
are used to both load and off load containers relative to a

container ship as well as to move containers to and from land

carriers such as rail cars and trucks:;

Fig. 11 is an illustratiocnzl view of an inventory
managenmnent system used with the inventicn wherein bar code or
other primarily passive tags are used toc permit remote contrel
of containers and inventory within the port storagerand

transportaticn system of the invention;



of containers and inventory within the port storage

and transportation systemof the invention;Fig. 12 is
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of overhead tracks along which the transfer units are
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he inyventjion:. Fig._.l4 s parf i ' .

seorabebNENLL O FLY, Mol AcnarLLal Lop Bl 2oy

of thevenheadigufde tracks of the invention and one of the
roll er assenblies that support the transfer units of

the invention; Fig. 15 is a bottomview of one of the

Foljl.efzagsenbbhesi of Lhess NYERti ORa Whi Loy SUPRAEdn the
transfer units fromthe guide tracks. Fig. 16 is a top
interpkanivgencofian aft eheatveeheadodihdénttoickheot ramsf er

. nit of .Fig. 12 show ortiops_of nts n

invenb 3oy 8ha Ul er Aok 8asT okt sTherBosdh oar To Dy

assemBlixve wheel suppothecheanshes reni tnith gof 1fhd Sivention;
perspective view show ng the transfer unit of Fig. 12
covered with a top panel and provided with a trunnion

FQF , SYRPOL LNg, Ar $§¢0PAAT Y1 Rh AL 1.0 M § op i Chs holisd i, ngy
the intersecting section of the overhead guide tracks of the
invention and one of the roller assemblies that suppcert the

transfer units of the invention;

Fig. 15 is a bottom view of one of the roller assemblies
of the invention which support the transfer units from the

guide tracks.

Fig. 1€ is a top plan view of an alternative embodiment
of the transfer unit of Fig. 12 showing portions of Segments
of an overhead guide track system superposed over rubber drive

wheels of the transfer unit;

Fig. 17 is a perspective view showing the transfer unit
of Fig. 12 covered with a top panel and provided with a
trunnion for supporting a secondary platform to which hoisting

equipment of the transfer unit are mounted such that the
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equi pnent of the transfer unit are nounted such that
t hesecondary platform and the spreader beam supported
w0 h@sabéssesn are both pivotal in a 360 rotati on PEI/ES100063181
to the transfer unit; Fig. 18 is a perspective view
show ng the transfer unit of Fig. 12 covered with a
secon@@pragétfaﬁ@ an@vta@dsmrﬁﬁd%rlb%%ag%ugg@ﬁ%ﬁﬁfQﬁerefrom
are pRURPBEVLOG2: AOCORMR e AL Al 10 WYL SIS i o
f“Uhé transter unlt are ount ed such t
unit;t he secondary platforn1and t he spreader bean1supported
therefromare both novable in an X-Y notion rel ative
to the transfer unit; Fig. 19 is a perspective view of
@15ram%f§% anpergﬁeaeﬁvénVE@&I@ﬁowbm§hth§ moghéfed 0t
i n€Cl ude an operator support console; Fig. 20 is a
of Flperé@e@@ﬁ@éedl@mﬁbfaahopnﬁﬁﬁéil@hds@@@Vbﬁe@s%b%ma@ed
with the s %
e T M COA AR
hoistiBgwaguepehheotr ank seahbodoraboie ahe mdamqat@@rm@ngthat
area is elevated relative to the remai ning track

the 5§§6’Pﬁéﬁ3’oplﬁﬁéo§%?8ﬂ1 CBRJSRF§2992 PeaBndtherrted

there%éehag QNpBEnt RBvELIE 9HI df KL ACK,SYShep: BAOWA: | Hio File
wherein the track section above the ship berthing

transéeeaumstelevated relative to the remaining track
section of the system and al so extends above a portion
of the | ower remaining portion of the remaining track

segti on. DESERLBTEEN-OFvPREFERRED ENBﬁﬁth%EEhNEthof the
continued reference to the_ draw ngs, inproved port

lnvenﬁa@p|w@p@§ Wﬁ|moﬁéfaéécFPbéaC%H%@eﬁﬁ ?E%I%F?rl%%EPﬁﬁt
gadlng and handling of shipping containers is

conso
#aC|I|tated so as to

Fig. 20 1is a perspectlve view of an inspection station

asscciated with the systems of the invention;

Fig. 21 is a variation of the grid guide track system
shown in Fig. 10 wherein the track section above the ship
berthing area is elevated relative to the remaining track

section of the system; and

Fig. 22 1s another wvariation of the grid guide track
gsystem shown in Fig. 10 wherein the track section above the
~ ship berthing area is elevated relative to the remaining track
section of the system and also extends above a portion of the

lower remaining portion of the remaining track section.
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reduce the anount of equipnent, space and man power
necessary to efficiently conduct port operations.
weasneds4enbodi ments of the invention will be PCT/US2007/063181
descri bed. A first enbodi nent of port facility is
shown in Fig. 1 as including a docking berth area 20
DESCRﬂBFIQNc@ﬁtBgEEERgﬁPpEM@@DI Ebht ai ner ship is a
speci al i zed vessel which is specifically designed to
maxi m ze the storage capacity of international storage
amdhshbppﬁngedomeaEnenseCto tiCondeavional Tontaveagrport

ps S'_.in¢clude one or nore hold are xtendi ng. fr
ract138BY F3 10 ErerRoaripRe SRFECORL R BLEREROPIE W en berngo
and hghmu%g bt anapphHgakbbhyaoheverticabbyiiigred selis. o
section through the hull "H'" of the ship "S" is

a
reduceh@%ﬁ amonng O£ equmﬁmehta pharal #0g BENVRPYEEalecessary
I el c
to Efgg ?eﬂgﬁﬁ are e iné§§%tlg£§er§%+érggﬁg%§%@§ ean of

rca
the lguedelpnswelmhbehdeeerpbedtioned at the four corners
of each cell. The steel guide posts are spaced in such

a manner that conventionally dinensioned internationa

2hicpPLRYGERLARBRESE pARY BEcPOSEYi Y8l yngithded mhgn 1 as
being | owered into or %eln raisedwithin the cells.

incluppnghis deahaeg bhétboﬁraﬁné@sffmyabQOSt@@k@ﬁ oper updn- A
anat he MAthIn each C Typical cell '
contallar"Sbul 807 3BFE: SFLeracvRnnel fifref | %é%%#%ﬁ“-%ily
de31ghedsh@mmaaambeengheebﬂbeagedc@yaalpyu@alLﬁyeeﬁatD@Eal
and. aft extendi ng steel beans 23 and starboard to port
Storaéﬁtéﬁélﬁélﬁééﬁg 94nEaeReBf whi ch TSNEBRSEPURL edORBAINET

shlpscaencéﬂewmhe the c¢l hsre FﬁbidTgkéagréQtéﬁayﬁ§UE§omsa bow

seal ed utilizing conventional hatch covers, hot shown,
to a whiech afethenswabl yihbuated hold enﬁaehELOQaﬂlwaﬁﬂ@rlnto
a plural&@% %%r%%E 1calﬁ§ Llereg cells. Only a section through
the huil “H” of the Shlp “5% is shown in Fig. 1 in which a
plurality of vertical heclding cells “HC” are formed. The
cells are open vertically and are defined by generally V-
shaped steel guide posts which are positioned at the four
corners of each cell. The steel guide posts are spaeed in
such a manner that conventionally dimensioned international
shipping containers “C” may be positively guided when being
lowered into or being raised within the cells. In this manner
the containers may be stacked one upon another within each

cell. Typical cells may retain as many as six or more stacked

containers.
Each held 22 is shown as being reinforced by a plurality

of fore and aft extending steel beams 23 and starboard to port

extending beams 24 each of which is constructed to coincide
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shown in Fig. 1, there are seven storage tiers 1
through 7 in each cell of the hold area and, further,
wao bh@saosgs® shown, seven cells in w dth betweenP@T®ES2007/063181
starboard and port side of the ship' s -hull with only
six being visible in the drawing figure. The system of
with the geédent'HLAvenThéa arfiewstrpsteresissixateerutbliefing
0 el LI e or 0 [ as
convebd eRoloTREERG s bkrgarol Spdhe, dee i s Patderly
mounth@lﬁnob tbev&evenhhltmennéf" of teachtofictheecelds fmether
eft vacant or enpty upon the initial.loadj

t
shownvégsgﬂg.n orasﬁrﬁoaaﬁ|aﬁﬁﬁarSEPséaaet&%ﬁ?a#ng?gou%? foln

each *&%ﬁhut;ffl edeWhbhinat-Be gehl srab<hbe, veaset. akbi shimg
the invention, a container |ocated on the sixth tier

sevenn&wl&@ éhevatisl Qﬁ@wseacﬁde|ﬁtahbogédeﬁﬂﬁ ppeE Bidenef
t,he c IIs d iy li.ke e unde [
the S%&ﬁtal tﬁ bp #t B1E belﬂg 5iFE%§% 99 £h¥ Hgaw1ng

| e rarsed
figurpl.aced |n an enpty seventh tler of anot her ceII. In
this manner, access can be obtained to any of the

containers within a cell without requiring that the

%tgbg%%ﬁ be %EgvﬁEggeﬁHt19@eh@§oﬂog§l@ﬁ§at9£ thest six

_ Once a desired contai ner such as shown at Cl in
tier Eleg’elr» ite brposad . .ethévcdnldrderinhysberabevacetaandrs

w~n _dischar ed fromthe ship b eof ag c 5

e adt FLlarE5a0ed aroRg tne laobk es°hs "FBobE s HRBRRT alt

of tHeelsatiovet @ ithe shi @fSeB@hdofAﬁh@pﬁeieé E@eUSERY Bacant
shore based gantry crane, in sonme instances it nmay be

or empsdsiulre theudsisha lor ORpieIcBAVEREI BRAFSSHID' §r@?§nE§

allow“%%k%é%%gaggn%%ﬁk L,qpal-sheist % ne eAHiERPTEAL wiPREn the

'evate containers fromthe storage cells
cellsand mbee viehesflowatld iftheion sher énkendlibng equppheatesf
locaté%?o%r% %n%lxth tier may be elevated and placed in the
seventh tier of one of the cells and, in like manner, the
underlying container in the fifth tier may also be raised and
placed in an empty seventh tier of another cell. 1In this
manner, access can be obtained to any of the containers within
a cell without requiring that the containers be elevated out

of the hold area of the ship.

Once a desired container such as shown at C; in Fig. 1 is
exposed, the container may be elevated and discharged from the
ship by use of a gantry crane 25 that is disposed along the
dock so as to be movable relative to the ship’s hold. As
opposed to using a shore based gantry crane, in some instances
it may be possible to use one or more conventidnal ship’s
cranes utilizing conventional hoist line equipment, not shown,

to elevate containers from the storage cells and move them
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invention. As further shown in Fig. 1, the gantry
crane includes four support |legs 26 that are nounted
wa 200800d8eF s or wheels 2 8 such that the crane PEHUR®07/063181

noved al ong guide tracks 30 to adjust the positioning

of the crane relative to the ship. The gantry crane
toward) §Behas a"Asfi 2eRtALNS upPotR R anet 3T hREFIERT
inven€h9poat ed beans 33 connected by transverse reinforcing

beans 34. A pair of spaced and parallel guide tracks

or rails 35 are carried by the frame 32 . A first

gor%iog 32A gf t he fEane gnd guide tyacks are. | g
antPFEVEF ed BURr TEhE B0l U7 of T he ShTh SRR tHETEes
four BOpbpbirBUY1M¥ERI chbe:-RB8+t suspendes &40 OFo Didies WWiSeyheels 28

novabl e al ong the tracks 35 may be naneuvered over the
such hbpfH EBE| Srape'Tah BecBABEPoRrtPon B2BIDftEHE T rametd s

adjusCaphL! ‘R”MQF%%M g ri€§éiSP?QQPPQB?M‘%&H&% é‘rgiﬁ.i Othe
over an elevated transfer platform 40 constituted,
gantrpr etenabhysobjaa sehoeszofitadl serpeonveyans A2 . hdwning

t hi nner, _after a containper "C" has been renoved
<longeF5t PREMSt 37 aGE RBLES0r °F ho® SHPEET neP 1 T Mg ey ams
34. ¥ephekeo38sphheqhoksti paryehicl guimyesrameerod t e, oW 35

power fromthe outer or first portion of the frame 32A
are cpprife PHntheoErs®eond- pokt fohsB2B BTi1ehe3 4 aie Bloe frame

and ghfat ’t?Scﬁgggéi&["?éxﬁggie%ré&"‘@!}&? Er?? %?mc?Jtcgfo% L oL &

cCONnveyors erng rel eased e vehicle
such 3Batthehocoptahpershaulondi satbyndeyef tanasd atrhe maese
transfer section 44 of the ﬁ%atforn140 So as to be

b
movablgsFLPBRel Fo hACKEI detTo¥ HovBEF By et eqbtr o hold

cellst kansferavebiche B2r:8688 EbB. of cndl Fhopghiiheantilevered
platformis preferably shown as being elevated, in

in a domecsystensgpoehest thasferspl peforam nayenoin belevated
trans%g%vgﬁggform 40 constituted, preferably, by a series of
roller conveycrs 42. In this manner, after a container “C1”
has been removed from the storage hold of the ship using the
transfer vehicle 38, the hoisting vehicle moves under its own
power from the outer or first portion of the frame 32A to the
inner or second portion 32B of the frame so that the container
-may be lowered to one of the roller conveyors 42. After being
released from thé vehicle 38, the containers automatically
move toward an inner transfer section 44 of the platform 40 so
as to be positioned to be selective moved by at least one
transfer vehicle 62, see Fig. 4. Although the platform is
preferably shown as.being elevated, in some systems, tThe

transfer platform may not be elevated.

The hoisting vehicles 38 includes a platform mounted by

roller or wheel assemblies, not shown, to the pair of tracks
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The hoi sting vehicles 38 includes a platform nounted

by roller or wheel assenblies, not shown, to the pair
w@boosnessksor rails 35 so as to be novable in PCT/US2007/063181

reci procati ng manner between the ship and the el evated

receiving platform Munted beneath the platformis a
or ragdivént F8naf SprBaAIEPVHREMN B0, TP AT HNY IRy

betwe@HtQHEtEEiéoéha fRe é?&#&%@% tdes SPreadera beam  udligteq

corner |oc oxes associated wth one” of the shipping

beneagbntaenplst IThe spreadenvieanrisl suspended e 50, see

. epl oyed usi cabl es 53 associated. wth w nches, nat
Fig. 3 R EERnt AP BE ROEntRa S The ety de o K piaded Bean
to th¥ehbeherphatkopbkeW & Hs €O t ddli D K edef efEec i FHhGopilng

, the port area of the present invention is '
contagpeEpti callPySHESRGREAL S pbt nF Lo omiril ated tFemsd¥ed gfsing

cable%hBﬁpéggoEQEEghnﬁiﬁhbﬁi @590@§@i§ﬁ5wﬁpi{ﬁbé”ﬁke mounted

convent | ona and based neans transportati on suc

to thasuhdarnsdd" clndhéruekscldRlarfdetween out si de
tenporary or |onger storage areas such as one or nore
war ehouse structures "W with no nore than one

WhanskehtpALRhg FRFEREB-ENDOUFr NNt S, OME PFrid€sa of the
war ehouses -may be enclosed by side walls 55 covered by

preseptr ppveBbionnlsherafrail fysty ndst i ofed hieo vieg I8l anipedfate
.0 S e : I it hi

crensfhE LETRHEeLRo ION LI ) L R0E Bl e £ S I

conveateasaimyahe bpsadandanstoencrassepobeatdofingcloras trains

s I'ls. s.previously descri bed, one of the express

T amgrBS&@QSofgﬁﬁeéﬁrﬁégﬁ?ETn%%h%+%% F%mE%F%E&i%¥z£P?$ﬁF

storaBHMREa8f s8PhPRENENE0HE ahHEE Sy Aal o688 Derstoreds i nya
given area. To do this, it is necessary to provide a

with gpomage shsnemanehbransi¢r eeoirbm i 5t esohet slepdiments,
one of FEEEFTHALREHS Y AL ehiplrShrBye 1. Sili sl s
covered by a roof 56. 1In the drawings, most of the walls and
roof are removed to show the storage area and cells within the
warehouse. In some other embcdiments, the stcrage areas may
be open and not enclosed be roofing or walls. As previously
described, one of the express purpcses of the present
invention is to maximize the number of shipping containers
that can be stored in a given area. To do this, it Iis
necessary to provide a storage system that is free from isles

between the stored containers “C” and that allows an efficient

vertical stacking of the containers.

To order for the foregoing objectives to be achieved, the
port facilities of the invention use a container transfer and
storage system on land that consists of an overhead grid guide

track or rail system 60 that can be as high as the containers
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To order for the foregoing objectives to be achieved,
the port facilities of the invention use a container
W e@ng6s8us and st orage systemon | and that consPGL/BESWN7/063181
an overhead grid guide track or rail system 60 that
can be as high as the containerscan be stacked and
can bgopércifdentrr 6C¥ESr afeChELASt BLeTRFR aschmhy Store as

is . ,
many %ggggig%&é as ap atea cap QEEBHHE&Q%&. 2%§ 2R exanpl e,

orty foot containers can be stor on four
3,073acresy dsvactkednseverrcontni her stbrgh, cor fdut98cstacked

ei ght containers high. This i ed _on, approxi mately
ssacigef BeveR Ao ractocbnrAFier 87 (b f ARt ShrakCY 405 bet
contzliergl With.ot hanscesf bgyeat bAnspytekahagedifereat « 40
nunbers. The overhead grid tracﬁ systemis
feet spaERENEEF| ySdéSP§nEddeoxpéPnfeet heoBY huViGheotier

: of . yrall h fer vehicles or
conti n%?gg?%ﬁsylgiaggémg%%¥?généIg%%%gggieceiving pl at f or m
t he warehouse (s) "W or the open storage area (S)

40
, a truck | oading/unloading area 63, .a.railwa )
Fe PG iR ondent Breaoavahan 15 Sons! Theshhtadesianea
to pe@ﬁﬁhtEﬁéa%iﬁb@&éﬁ@o@éeﬁév@heﬂ@rSEOQS§§uﬁéli€9 of the
acconplish this, the overhead grid guide track system

transifgel ygdscacpl arabntysofiTpar 8kl eetvagnstes ehavaesdend
A rdl f _the.do Sj i, pt ek SLeC
recelgﬁﬁgagﬁ%§%gfﬁ %0 %Ee hggeﬁgége(gg ﬁ 5rm{$$e$p?%ils

transversefy orrented and para
stora@é. athe (st 7a¢t ar eratkt headanbgubboantn7anehl 6 a

._ described in greater detail hereinafter. Because of
railvage IPAPdRGEETTRGOEEF] 87668 GAd2BF; itheSPRansfefances,

addit¥eRihe! esokIls) 26226aR- MY eh B8R Xe Y. Pl Bhes Lo ABNeLyer
shi ppi ng cont ai ners between the various nodes o

this,t thrspoetrackdngand ghédst bragk arehsmahdcwadehoases.
n,.essence

pluza) ] G5 3ENEEx2108100LE € ERNEALCL, PLORA9R, L8R, CBP DA
dock side that intersect with a plurality of transversely
oriented and parallel rails 67. The structure of the rails 66
and 67 will be described in greater detail hereinafter.
Because of the intersecting rails 66 and 67, the transfer
vehicles {TUs) 62 can move in an X-Y plane to maneuver
shipping containers between the various modes of
transportation and the storage areas and warehouses. In
essence, the entire container storage area can be covered by
the grid guide track system so.the transfer units (TUs)62 can
traverse the entire storage area. A four-acre storage area
can accommodate twenty or more TUs. As the demand for more
container movement speed increases, more TUé can be added to

the grid system.
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the grid guide track systemso the transfer units
(TUs) 62 can traverse the entire storage area. A

WO ouBABESHE St Oor age area can accommopdat e twent yPOF/USIIDE063181
TUs. As the demand for nore contai ner novenent speed

i_ncreases, nore TUs can he added to the grid system As
SFoRMOTR t-He CAFaMEAYINPgGI 8T A f Rr 5L TPBrPPHRIGR B8 OF

the g&ﬁ%,QE%Qe%Y§k%€h@ét%Bg§e399¥etkgﬁsfé§nﬁigff@%ﬂti@rnThe

next inner portion 69 Is a truck ng and
next u@méédp@gtpontﬁ@nlabeverunkohoaglagdaodtgnl@@dim@vpbrtlon

70 and 71 far tru here is
aboveencﬁégea Ypor ti SHtE816¢ Fﬁe?I E%Heét%ﬁa da?ﬁa£ ﬁuCkS
Thereraslwagolaadamghan@eu@h@adsa@ pertien 78 @boaﬁher open
i ncom ng_and outgoing tracks 74 and 75, and a
StoragsnAEELor Zpoft FBRLTEYt 6OBFRBE RRANEREPACERGrRRECHPN 73

above“@ﬁ%@ﬁgﬁbngnﬁaghk Ehﬁ kgcﬁgnﬁ4p9£& §§C'£ﬁ%'§scoﬁnector

subst anti‘al ort| e grid system hay be und
portippof cand DnhethEEsnbetLesborageroofwmgehawsb@g

provi ded ith the syst . ti Ie i nter nd ,
facil Fﬁ?ﬁftralxgiﬁsgﬁnaoﬁﬁd%gbfgg hd raﬁe§u%igg ?ﬁ%@ Bght=on
of thbeegihtieghates hayf aei hhtiatertbe spMerEnttREr£O0Ni @k NEr Sy

and goods. To increase the safety and prevent the
no roﬁé&@ﬁeﬁﬁyobelPF@ﬁaﬁeﬁnd/@Ftﬁaﬁéér§M§t@@od@ul%¥@l©5|ve

1nterﬁ%&5§e§nen@r59§/kkgﬁn thg.Systg £Q8u£&e eMle ang
e e pi ng

I nvention provi des one or nore St ronic ship
linesconhabrelinsegeenkedgtdefacesisach ase XeRaymscanners 78,
see Fig. 2 . A s shipping containers are being
Conta€P§ﬁ§ngPe80?g8n1an i nbound ship to any node of |and
transportation or any storage area, the (TUs) will be
used to nove the contai ners adjacent one of the
deahnersazg Wwhersafhby andll pbevenspett etovenken ¢g,

illegg9”E§B?SESd985Q9055388£85[egxplos1ve devices and the

like, the system of the présent invention provides one or more
electronic shipping container screening devices such as X-Ray
scanners 78, see Fig. 2. As shipping containers are being
transferred from an inbound ship to any mode of land
transportation or any storage area, the (TUs) will be used to
move the containers adjacent one cof the scanners 78 where they
will be inspected. Likewise, containers being transferred
from the storage areas or land transportation areas by the
(TUs) may be moved to cne of the scanning areas for inspection
before being loaded into an awaiting container ship. As
shown, the scanners are preferably elevated so that containers
do not have to be raised and lowered for scanning purposes.

In some instances, the scanning areas may need to at least
partially enclosed. The type of scanning units may vary and

remain within the teachings of the invention.
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fromthe storage areas or |and transportation areas by
the (TUs) may be noved to one of the scanning areas

wo evositesspect i on bef ore being | oaded i nto an awedT/UszP07/063181
contai ner ship. A s shown, the scanners are preferably
el evated so that containers do not have to be raised
ARdVI-6heEBE FBPr38aNnATAYS pieposHacd |l e sprtancestne

shlp,tgﬁ 8?”&5?& é@gﬁs g? ggegrégsa¥2'§9S&a£@ﬁéﬁéé'%®" may

encl osed ype anning units may vary a
be usednaoneﬁfuhuenthg aeacbomgscbiyt$mnrmvmmmermu$\shmwping

e storage areas descri th re ect tot
conzagiErar hoPeoBroR St Of dhe oF BUELTAEE el et iy nay

prev16§s§§eﬁokedefﬁh6|§8h£¥1ﬁégscﬁﬁ@a§1éa §%£%§%£N6E%(%fb
shi ppi ng containers in side-by-side and end-to-en

anothesl ahPuRYREp. SALE1iptent oBsiye nbt ete [ hebeont HitetRPS¥ e

conta 385" 88K EHORE UPBR, B0OLDEE HoMeETs o SLILEL Mooy

ace rs € uppér c
placegathOEratklsyStEBhéOSDEppiﬁgt@ﬂ@b&ﬂm@rpé@C£MEm¢p®f at
| east qne shi ppi ng contai ner on an upper container of
ContaénﬁérP?célV§Fg&RagOSFﬁ%¥ %%n?%?%e?%n?%l%%§sg%%e%“y gLven

vert1¥§§tbﬁgkksh§ kbga¥eﬁ§o£§ﬂp9?aﬁb$¥dnpyegligwa&$ﬁWélners
- containers stored in lower Tevels of the stack to be

storede&nlévwdrberhés(¢EbyhafﬁéaCKht@hb@heeupp%Ved by the

ai ne be replaced, In addltl nto t
m0s) R Ry BnEn S “REFS Goch® belt ey Be provieed: I°

additWohhi:B th@ $b@égg@n§ysbﬁ§16@rm©h@ @p@@oaﬁéasph@pem@nt
of containers being shuffled to permt access to | ower
provigpdcdtbont Al ReFECr 2R t ABBERTt hel stbf ageTer BakY apdrcement

of co@%%?ﬂggéeﬁegﬁﬁ LAGkedessep %@EﬁlEOQ&@é§§rtQOiQ&Q9 placed

S such as“described wth respect to the holding
contadekks."HC' of the ship, it is possible to stack the
contai ners without the vertical steel corner

Althcugh the storage areas and warehouses may include
separate container holding cells such as described with
respect to the holding cells “HC” of the ship, it is possible
to stack the containers without the vertical steel corner
. posts. In some situations, similar corner posts may be
provided at several places in a warehouse for safety or
structural reasons. As showh in Fig. 2, corner posts 79 are
provided along the outer walls of the warehouse “W” or open
storage areas 72 and the containers are stacked. As
previously noted, the containers may be stacked toc heights of
seven of more containers and there is no need to provide isles

between the container stacks.

Referring to Figs. 12, one of the transfer units (TU) 62

is shown in detail. The (TU) includes a body haVing upper and
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posts. In sone situations, simlar corner posts may be
provi ded at several places in a warehouse for safety
w@roogtie8ses ur al reasons. A s shown in Fig. 2 , PO¥/I82007/063181
posts 79 are provided along the outer walls of the
war ehouse W or open storage areas 72 and the
lowerc §HtapRers HR&CHt ApkEHe AMBOBEBENBUSN"Rot €T LEfRS 2

rectaﬁgﬂﬁakn%Eﬁmgagob%hékaﬁgeﬂa&Q QgigPééloérSSMEQ of nore
containers and there is no need to provide |sfes
appropetiaeenmrtherdcamt ahner msyaokscoRefedrbngstecFi gheell2netal

one of the transfer units (TU) is _sho in detail.
aLongypger HBF S el a08 08 BOALSRGST ag. ABpor SHRdy Gwhp Subbbited
at ezSUrbacese whiughchbhnkhe enbedbRepy shewbrti Hel ydestananger

rectan%ular frame 80 that is nade of steel or other

shaftapfrophirat exiandr bararddy Fagmbeheobered pydsteepugh open
stots?B3CLnIRt al-.ahong L8 URPeRo 280,21 08qSYEl 8088 adNerack
rame I'S "stipported a e four

_ each o corners
systeihéneof Thy guppontiide prhok baagem s$haftsm8d bhat

extend upwardly fromthe franme and {hrough o | ots
pluragityhgf APelprovicGed PR*t HEXBVe ﬁeaéaar?gegﬁgﬁgeara8ﬁlded

or ot%$§h§@b69ecﬁggdg&bdsgggﬁeggga@KSS¥§t@Bbk§n§0ﬁ@edbexmg 85,
plurality of hollow steel "box beans 84 that are

see Fhgl-t 88, wel dédtorthet heeni séosectiredreoosiertedi rders

Qr_roof | " _bea 5, see Fi 1 a p
downwgfggg‘Sg%%réegpgen egrgoﬁﬁ P%??g %Hegggégsgggﬁgpg 5b
postsS@ppantbedhby cetreel @okuBnsopr spestsg87l1andThbetearher

posts 79, see Fi The track system_extends above

.1,
syste@h@xﬁéﬁﬁﬁhéPVV6f%égcﬁeéﬁpbﬁéyUﬁée?ﬁyhn@fiﬁﬁaiﬁaﬁ§réwlﬂg
inagin@dl storade cebls w Lhin.the -gtarage arsas0k Lbea of the

systemin such a manner that the transter units (TUs
systemaynbeudir ectlaynamnd tsekethevekynalfegnediaboy@Ushemay be

dire%% gL%nﬁfs%ﬁgégggg %eaﬁiagggpgggv%oghgiggilgngg gscggl
place a shipping container into a cell space or elevate a
container from & cell space. Load bearing flanges 88 are
formed on opposite sides of the slots on which roller
carriages 86 are movably supported. Each of the pilot hanger
shafts 81 is centrally secured to a separate roller carriage

86.

The box beams 84 that form the grid track system include
both longitudinally extending sections 84A and transverse
sections 84B that are oriented at generally right angles with
respect to one another. The roller carriages include upper
and lower heavy duty roller ball sets 91 and 92, respectively,
that guide the carriages within the box beams with the lower
set bearing the weight of the transfer units (TUs) 62 and the

Shipping containers. Alternatively, the roller carriages can
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container froma cell space. Load bearing flanges 88
are fornmed on opposite sides of the slots on which

WO ei08a088ear ri ages 86 are novably supported. Eaptm/os20011e63181
pi |l ot hanger shafts 81 is centrally secured to a

separate roller carria The box_ beans 84 that
only F5PHHEheagrPUE r SERVEy Qe FRLEGBGSBBE et O T L8k r1

the c@%&%ﬁ@b@gwﬁﬁﬁihoﬁﬁesﬂﬁxal@éjaﬂhéa@§Ver§§c§e§$£Pﬂ§%§4§Lso
hat are oriented at generally right an

inclugdesperr P@l@nefawbehérSEEhe9Bo&h@r9@arWl@@e©h¢n@meﬁkeSets
21 a I hea duty. ro Ie al.l ts and
o2 enlifBfEarPhe SYShaal oY 60 Fre cafbagatedf Aot il o

€t rvel & carfy |ages W t
and theamkewit betbe9l@omga§ehgbem§|ﬁgaztl@@s\/\eaagdﬂf e t he
transfer units 62 and the shi pping containers.

LransgpreEngererys %ﬁ@ r3?113eFajé]é%W%ﬁe%a%a}ﬁ%n‘F?ﬁ?W@b%da
using gﬂ@aﬁ@eyyogg&yrwhg@g Qﬁa' ngﬁ%ﬁieéE agﬁéﬁi ng,the o

carriages with he box carriage also
unldlwﬁctmdesltmolbars @hdmheetesetshgﬁhamuréMgth1¢wthe

cootE LR e P E Ul RET TS et ne BARCRHOE L e AHLET Set s 04

engagi ng the flanges 88 of the transverse sections
84B. The carriages can be constructed using
tREdiPeeti eRafaref| ef scafd ephers chrashl $e¢*b1cpraa$ s84A/B

are egggggaesg gpal,.rohLers 9% CRILEES, o hi gh: 5L rf@@&%i%

Icient plastic or other appropriate neans
carrikdwey shef bcessbDéreachtofcihe Wramksgecifnmsréiﬂ¥éhe&Eio
d 96B of dr

. aged. by driye whee] s _96A
Fig. SeSoRBITebTEaP rEA Byt Lfie LPaneder Giks SHvwAeels
9en/pspeablibe EgbRrenge &9 FhE. rdZneeashctiansferetiide$2¢ith
I ncl udes ei ght drive wheels 96A/B, two on each si-de of

the lppgitpdimadobehapeanesenghged Wik arhetvor teaimatnd of
the £RONPPBM SAGLLEAS BAA PPL.LYO 8L B2GR 804 Ons 64m.

Fig. 16 is a top plan view of the transfer unit 62
showing four track sections 84A/B superimposéd over the rubber
drive wheels 96A/B with two of the track sections being the |
longitudinal track sections 84A and two being the transverse
sections 84B. Drive motors 100 are attached toc each of the
rubber drife wheels 90A. Drive motors 102 are attached to
drive wheels 96B. The drive motors 100 are controlled by a
masfer encoder 101 on one of the drive motors 100 to move the
TU along cone of the longitudinal track sections 84A. Another
master encoder 103 on one of the drive motors 102 for moving
the TU along one of the transverse track section 84B controls
the motors 102. The master controllers 101 and 103 coﬁtrol
gslave encoders 105/106 on the other drive moters 100/102,

respectively. In this manner, the drive motors 100 are
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the frame for engagi ng the transverse beam sections

84B. Fig. 16 is a top plan view of the transfer unit
w®2008hasgieng four track sections 84A/ B superi npPGEUSIIVE063181

t he rubber drive wheels 96A/B with two of the track

secti.ons bei the | ongi tudi nal track sections 84A and
Contr9igeﬁeﬁﬁghtﬁggFraﬁsvavge RectromsteaBiiEri%e notors

1ongl%9ala5§19t Laechgd:he gew @iaéiaesw@@f@rf%mva@h@%& of

Drive notors 102 are attached to drive wheels
the 096Bhe$ﬁeg@ﬁdvérﬁﬁkosérnooua¢et@ohm¢o¢$@@ Pyeemhsted vice
versaenggdgho gllgnggne 9f %He gr§¥§ nnﬁgg P chgve hethe
TU al ong ongé o fhe rongltuﬁlna rack™sect T ons

drlve/-\ﬁmthEB mast eo sacedene 108 ahongetiod lmgﬂmdvﬂlamwf@ck
2 for noving the TU al ong one of the transverse
SeCthP§c§4§ectFéﬁegkéecoﬁ?r%PgetE%enB¥%W%f%92unq%e6%aster

tran3999559&|ﬁi%néo%h@ngrigstggekrg sSLAVEr SRCOder 1&@5%ﬂé@kof
the ot her "drive notors 100/102, respectively. In

to thEhDQpﬁamherSlﬂheadﬁlVECﬁDVQISaJOOh@F@@SWEICﬂﬁ@ﬁﬂ@uch03

e the _tran unit 62 longitudinally along
contr?ES 6%Id FFXSkmgySFEnfﬁ omthe front of the overhead

grid track structure to the back thereof and vice
versa, as shown in Fi the master encoder 101

ESRE, BFSnERETARNYE KBUbrS2 100 o5 hoved t e T 9% ot Hewer
d j t he
at leggggbkg gﬂ%FFEEQCgOﬁggihQPS ﬁ?ong §§érd9?racﬁlé see

trans transverse y e gri
Fig. $9stehnfrom dreignde theaebém&b1¢@blppbmsktwusmdEhand
ersa, the Steﬁ? der 103 contiols the drive

cornef E8r kS 835okhar oty tn PO 82 1 sSbRRied to

contalifbss. an@hbolﬁ@keéaeke@éémé)ﬁﬁa§h}b@péﬂgam% nes HsiHg ve
a spreader beam 110, see Fi that is designed to

usablayt@nﬁ@féabpphl6€kfﬂpih f%eg@@?némdl%@k%o@%s@Qﬁ%ﬁkﬁﬁrS
The sﬁ&ggdgklbggﬂgeﬂgyogfgosfﬁgfu&g remote controlled cam

locks for the containers.

To control the vertical movement of the sprezder beams,
two hoist motors 112 are mounted tc each secondary transfer
-unit. The outputs from these motors are connected through
power splitters 113 tc palrs of winding drums 114. Cables
115, as shown in Fig. 12, depend from the drums 114 to lower
ends that are fixed tc the spreader beam or lifting frame 110.
As the spreader beam 110 is lowered toward an underlying
shipping container, by activaticon of the motors 112, the
spreader beam will engage about the upper periphery of.a
container, after which, corner locks 116 are automatically
tripped to engage the lock boxes of the containers such that
the container can be elevated to a position immediately

adjacent the transfer unit 62. In this position, the transfer
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contai ners. The spreader beans may be expandable so a

s to be usable to lift both 20-foot, 40-foot and
wa@2soBoass4Tont ai ners. The spreader beans nay al BOT/US2007/063181

i nclude renote controlled cam | ocks for the

containers. To control the vertical npvenent of the
unit §§r€§8ebebﬁaﬁﬁd fhBNAoLLE Bhtdrkraad apethoumtethtand 84B

so as€@Ehn86condacy;Leansterqunif.4The outputs fromthese
notors are connected through power splitters 113 to

pairs of winding druns 114. Cables 115, as shown in
ig. 12, end. fromthe druns wer ends th
g W A R S e S e Bl PR RS
with Aschherspreadeenbeam +dRikSch oMergdli t oWards pbhd secondary

under | yi ng shlpg E contai ner, by activation of the
transggfopsls20rt He B&dBRY beanP WP T 1dendageombordt he

rechaﬁgggélglééEPSEXegf19000” ﬁyagrera£%§fanéCQe §§%§f{ed to

are automati ca I pped to engage ock
the (DOxéstbbtotibb eonbainetscosachelbatribel coateawaeroxam be
el.evated to a §03|t|on i medi at el adjacengﬁthe

inducti¥fisPEFeanf£c anlﬁy?E?@'p%%Ft?% "It he tafisfetiunt$

conteﬁ%lﬁ@@dbﬁhﬁevgﬂeahgﬁgrgh@sgalQotﬁ§&5r5§§é|@B§v§4ﬁé§£§ may
84B so as to nove containers as desired. Power to the

be anpptbpskduimenhvstand bhfervwdbyi eesbbesolsat @dsinv ¢h each

opera%f BgemgggnﬁggﬁzgﬁphfkgsagrVéﬁ% $1$T%§iyagg feetd%%rby

secondary rans es may” be” provi
minutenbhandfnéthai gedbbewbakt &r t@st d20cr AAhQoser apByolsotely
lied to thp gTUB) t hrough a conventi ona

be supp
90 fe@IeEFE RAPUEGCERA) BP ARFndubEf veChoweroF akRvRgY be two

75 hoS¥%s! 8BliePOhoshRRWN. Mh8ORot Lt ksypeont erpl ated, thalqthe
notors used to power the drive gears may be

contaanEKSbackdrreéennﬁoﬁsprhatm&x¢lyeﬁ@bf@ethpe(TmsnuE@ apd
may ogggé%%eagrugn g heoizontally at, gpproxifmiely, b9 feet

With specific reference to Fig. 17, as the grid guide
track system cf the inventicn is generally laid out in.X—Y
intersections of the tracks or beam sections 84, in some
embodiments the (TUs) 62 may be modified to permit the
spreader beam 110 to be rotated through 3600 so as to be able
to universally adjust the orientation of a container “C”
relative to a receiving surface, such as a trailer bed or flat
car bed. To permit such movement, a lower platform 121 is
~ connected below and to the {(TU) frame 80 by way of a trunnion
agssembly 122. In this embodiment, the two hoist motors 112,
the power splitters 113 and pairs of winding drums 114 are
mounted to the platform 121. The trunnion assembly includes ar
circular rack having teeth that mesh with teeth of a beveled

drive gear rotated by a trunnion motor, not shown, mounted on
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m nute when fully | oaded with a container and at
approximately 90 feet per mnute with no |oad. The
whoiostiosses ors may be two 75 horse power notor sPCT82007/063181
hoi sts may lift fully | oaded containers at a rate of
approximately 75 feet per mnute and nmay operate at up
the P@étfﬁgmfethSeFfHPﬁ&P@ WRERT anb%@esvvt¥ﬁ%ﬁ%§ﬁb1% output

drlvegsﬁgﬁﬁngg EHaE'Qhelgla§§o£¥e19F U6Q6r$E§§%g%M§Eﬁ”1

e Invention I s genera out In
clockwmsersedtconstefcﬂhekﬁmaekssosh@eanlseﬁigoh% 84Than
odi nent t he

trunnb8PnPP Phe™S¥r 8ad 8rlﬁééﬁg%lﬁnt%“%%b?%?ﬁgﬁﬁv?h?%%@ht%6%PCk

the p$Qt@srhoihepableibn waiyersal ty adyustuf herondengation
of a container C' relative to a receiving surface,

wheneggehtas arupaipermpearorsfrat earn®edr 1Tonpernit such
novenent, a lower platform 121 is connected bel ow and
to the (TLD frame 80 by way of a trunnion assenbly
AEZoppnsEHiSoeﬂhedkﬁEOLVlhbEChpBthiBY oDt ons ﬁﬂétf@h&

121 ofotREedthb EREVBI AL B 154: TG FLURKER HOLaROTyos

mountbACkHd@sa (@17 ULAL B@ctyhggtagdéﬁftboﬁgﬁﬁuaﬁﬁglyyt£hd
teeth of a beveled drive gear rot a trunnion

tranSﬁﬁﬁéﬁlYn@Ktsh@ahlenﬁ&hﬂ@dtéﬁ@hé @ﬁa@¢b¢h¢dT%ethr®hﬁ|on

o, TR HRELYSER B SYSLSLBL g PULPUL L e 2ol Loyt

outwa@dmgtehcbﬁckmhse asrshomndlprEfgraﬂYy ahe fownng Dies of
may al so. include an anti-backdrive gear to | ock

the fFﬁ@epﬁgtﬁérhﬁlhléH§FFPBﬁdr%Va?h@ea¥60Wﬁel?T{Bgfr%%e gerch

a mouﬁ@%ﬁ%ngrghgeﬁéHEnb@?mﬂPE05 i $ Pl beh N griven. xAvs
opposed he revol ving capability of the platform

tran51atloﬁ phea(Tuhtshown sackrgd 17 the phatsdem dLdnnay
unte o_the (TU) .fra b copdary
llftlpgn 2éb|asgﬂag %%d QE §Qe ¥T§F ?8.

The syétem of the present invention may be fully
automated and interfaced with an inventory control system so
that the location of each container within the system is known
at all times. By way of example and as shown in Fig. 11, bar
codes, RFID tags or other identification means 130 may be
placed on each container and on each transfer vehicle or unit
within the system. An inventory management center 132 is
provided that includes a radio signal transmitter 135.
Utilizing directiocnalized frequency transmissions, remote tags
130 are located. The tags not only include information as to
the identity of the container but may include information
concerning the contents, the identity of the shipper and of
the receiver as well as any other informatiocn that may be of

interest to port or transportation personnel, government
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transversely extendabl e slide tracks associated with
the (TU) frane and platformthat permt the platform
wo eoobaosseyed outwardly on at | east three and prPef/Esnbl/§63181
all four sides of the frane 80 as is illustrated by
the arrows in Fig. 18. Such a npunting arrangenent
authogérhpesaadl phfeéa- sh@ﬁ@?n@ OFUM Y TPERSTAtTDP gfortainer

througﬁmzﬂéng%régagEegegxg he spre @f Pe%%ﬁ% ed b 0% n (the

rame 110 associated with the e system of
managehenpr eseheri avéht Fohlonythe muV$me@Ut@ﬁBb@wnaﬁﬁa :

Lnterfaced, wt n inventory.control system so that
contagRef] B3 FBR G0 Lach bonPar sbhhRE R THe Syat et | grou
that KnpwAtatudkk EBbAES:inBY M@YH@foﬁi(aﬂ@é@e@nﬂr&ﬁ Showitd ther

Fig. 11, bar codes, RFID tags or other identification

ship ABahs hsotFaysherpFaced on eAeht tBheRi erunmh ot AR eehter,
such bEapster-yehicle op upit %ﬁ%gnéj@%é e’ﬁdo«?%atdlrectly

I nventory managenent center i's pr Vld
from,theIaUep arradanséegnplatfanmnt®t£m A435itihig |tzeag or

directionalized fr ransm ssi renote tags
rail §a6°GrotPRed: BA, A TROTGHEY Ok ofron | net VT Hr hrat s on
contedsst 03thgri depbhtyipbrthey coat abperabad fay dmnchhder in
i nformation concerning the contents, the identity of

smalleRevehipper andioef iihesrezepdein aBigel ] - aslmmnotdreres
wherel BESEE‘%%Q% 59&“tHH%ebc?FffléQégéeﬁi?rﬂo? PHL, A from a

ranspor on personnel, governnentaut horities an
groundtheaﬁspﬁhcetaoﬁkaureesem@rpﬁatédalmtwngmmmﬂgéhf@ﬂgh
reader beam 110, a control conputer within the

. h
futur%a%ﬁbﬁﬁ%ﬁ?*céﬁ?%FmﬁFF?nfb¥I%%P@%%lﬁ%©%§mﬁﬁ ote bbt et He

nove EB@t abneripBdsthe LD ifiéd nléegﬁlwét@ﬁ@@fnmesyétéﬁ
known that a particular container being off |oaded

such fpof eivent araekisti prés vothent tlansport et bya@n area(s)

or th'dﬁggé |edeg gund transporter, such as a truck or
tr & the®&ont ai ner may be noved directly

In addition to the foregocing, in some embodiments, the
transfer units being remotely controlled may include
transceivers 146 for communicating with the central control
system or inventory management center 132 of the port,
however, in other instances, the transfer units may be
controlied from a remote locaticn using radic freguency

technology, Global Positioning Technology (GPS} and the like.

The present invention may also provide for manual or
partial manual control of the transfer vehicles. With
reference tc Fig. 19, another modified transfer unit 162 is
shown which includes an operators station extending downwardly
and outwardly relative to the body or frame 80 of the vehicle

s0 as to be clear of the grid guide tracks. The station
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fromthe ship or transfer platformto an awaiting
truck or rail car or noved to a | oading dock area 136
wohb@saogsike contents 137 of a contai ner may be BEPHSBDTCH3181
for shipnment in smaller volunes, as is illustrated in
11. In_instances where containers are to be off
lncluﬁﬁéd@dSﬁﬁénﬂé3sﬁP§ GPEESM GOBFBUNdCE r AASpBREEEL BN

contr%% & ﬁa%%@hpb%c%ﬂe'%b%o%%oéﬁgehggétz#%E;SeéhéQQSBEﬁged

tion i's conmmunicate to nove t
with ¢@&t&mﬁ@ﬁ§eﬁousﬁecifﬂo korat BpAstemét hbnthheasysi eand

gi ven stacking area within the open storage
remOtﬁrggegfogﬁ ¢ War&fisdse (s ) . In addition to the

foregoing, in sone enbodi nents, the transfer units
being renotely controlled may include transceivers 146
fler a€emteRc &0 A§MRICEN CEMBURRAREAPTEORPRBEOSYSE efhGr

moveme%%e%h%Fio%%@%%%”%%t %”E?EnéﬁérOBnEPS ﬁaﬁgg bpyever,
in i'nstances trans y e
contaa@@tsobﬁedhhramwanm&mntesbnsatsoandsthg nadéOmay be

eng hnol ogy, d gbal Positioning Techn
affll@éﬁ%ﬁ & htﬁ elp?é%%?heWbPSg@ﬁt PRvERt PERAT Rag™ IE%g like

of thRf evivdetfien manualkieer rpapbhatorapdal «gantr ob-gtibheor the
transfer vehicles. Wth reference to Fig. 19, another -

vehichsdi findd congrsher suni DivéeailsishownfwhincHrinel ndesran
roratQBFLALOLS SLALLon Xt endl ng dovouer dhy and uiHRLeLYs che

el At Ve or fra € so a
grid @qsmemcbeaEtobathec@ﬂﬂdl@dﬁd&ohra@kslnTheshlp or within a
stationincludes_ a seat 163_and control caonsol- 164 for

storaggnG&Ery CCoMPESIPMRG Badhabfot RECHHESr $NARETALISE

relatd@¥ ¢S -agsqchated W th the Rﬁ@@§&§£h98'%he'§ SO8R. The
systens, both manual and renote controls nay ge used

hoistl medddist mey &dscemeie conmbnzedt Feasucent Fok dftehmining
the exact elevation and relationship of the transfer beams to
gach (TU} when raising and ibwering'a container. The drive
motors may be controlled by master encoders and synchronizing
slave encoders with X-Y position sensors located within the
grid track system for position identification and/ocr

verification.

As previously described, for security purposes, before
the containers are allowed to be placed into storage or moved
from one form of transport toc another, the containers are
moved adjacent one of the scanning devices 74 at which time
the contents of the containers are scanned and compared or
matched against computerized bills of lading to verify the
contents of the containers and to prevent the movement bf
illegal or hazardous goods and/or devices. As the scanners

are located at elevated locations alcng the grid track system,
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novenent and | ocation of the transfer units (TUs) and
containers of the invention, sensors and the |ike may
wheooafiéssks ated with the notors, w nches, drivePQBESH07/063181
and the like of the invention in order to nonitor the
_ exact |ocation of the vehicles and containers. Digita
the cpppatnfEsnfler NOE ABYBrtPoPat FHR5iant Y egd s394t3wh at
it d 0 r st
lowerghgh gé%logggg%?gn595§h€%gag Epgc%ré€%§%lnf%1 eé%flcally
desigaedatore&mmehabeerapytatsmepcontﬁeaenftmamﬁfews between
rel atln Eng}\:%ments of the (TUs) wthij he fa
“umer8§§tgﬁP ﬁEeﬁo st F%r%nﬂa§oaT%%l%%% %ﬁEﬁ%?% -enEaIhet
movembat Upesrher det eegiibkngrhber exactr eheyahdon &#Nd-he
relationship of the transfer beans to each (TU) when
contaigespnyiandn| sher sngtancbredi aee . pTHet did Ve apiefs may
be controll ed by master encoders and synchroni zi ng
sl ave encoders with X-Y position sensors |ocated
Vi thi nefheegreditr BLE. S¥81 eimf the posedt othe contents of a
entification and/or verification. greviousl

[
ScannagsEPPE@aneFo?pg%EHrF?yb%u?Bégéglo%%fo?% tiRr T Syften of

the 1A9BhakRAr818heiALloued LR besplacedni SO SLQT 8PS Pfere a
noved fromone formof transport to another, the

quest@@naéﬂﬁepgnéaenﬁ@v@@na@@apéace@n@n@fth@ecg@%®®¢ﬁgthereof

1nspeg%¥ Sieéér%to%gkg a& me éhgecgné gl@értf cleared by

con $Taré-scanfie conpare Oor  matched agai ns
lnspee@mpu;ethéedobthﬂﬁeﬁfmh@dbﬁgtt@nyeérfgdth@ cont 44 Sopfto
the containers and to prevent the novenent of illega
an ap8F°H5%§F€0E§a§888§taﬁ%ﬁb?lﬁeQFc%leA s the scanners
are |ocated at elevated |l ocations along the grid track
system the containers do not have to be cyclically
PaisediagdtheweyedemThe oher heaenyied, guidesigaeked

contBEBE T SERPEE LA b £70) RO ORI 8 Sorenonee,
storage area or ship’s hold and containers above the
designated container may be moved appropriately and,
thereafter, relocated once the designated ceontainer has been
retrieved utilizing the transfer units and their hoist

mechanisms.

Cnce a designated container is located on beoard a ship it
may be selectively elevated and positioned for retrieval from
the hold utilizing one of the transfer vehicles associated
with the bridge crane as previously described. Loading of the
ship’s hold can also be fully automatic with each container
being'placed at a predetermined location within the hold as
containers that are placed on the elevated transfer platform

are loaded into the ship’s hold.
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nuner ous container handlers and to mnimze vertica
contai ner novenment in order to reduce the tinme of

woreweressss of t he containers within the system PCDOSINE063181
point to another. Wth reference to Fig. 20, in the

event the contents of a scanned contai ner agpear to be
Sudpi cP6Gs T Ieh&SpEEENSgstenf6r -t R i AvBATTBhiaNsBl the

grid igtaldades an i-RSReG! | %ntﬁEaEhQBn%ﬁgnmﬁgrghéwn wherein the
guesti onabl e Contai ner can be placed and the contents

grid ﬁh@m@@fhﬁwgpéeeedebyepdeﬂ @Efsbpahsatcméé accoapagner
nt hS cl eared b pecti.on ﬁhg cont ai gag-ge
gantriy, £18Pe: FEY Be ?&ééeérp 0 £ﬁr§p6P pF. “tr GRS po¥ s
used wehu@ba,@hdsbﬁﬁ 10kl kalipg.t hehsystopteh hBE the added
i nvention, a designated container may be automatically
advaqt@@§t§@a®|ﬂﬁ|ﬁlamw@@§ﬁ§u§ae 8e6fageraFeR2sptshfpangs or

contaN@d and Gontainer %e@b%egﬁﬁgﬁgeék?[‘%ﬁg sgniésaer may

e noved appropriately an rea ocat ed once
contatimerdesiejrdtiod contakenerlhaswhebnnr ehei boed atéeki zfnghe
t.he transfer s _and heir hoi st nmechanisns . Once a
-Conta&8§|gﬁ§€8& co#Pg nér 5¥§ F8c898d08 Ypb&ard©asshiPptit “¥my
redudi@gsehechiweky ehevaipdsang peshtkongd B@Esf@ﬁ%'&&@ices
fromthe hold ut|I|2|nS one of the transfer vehicles
d

that ageodicaredavwivt Aorheabeildge &hanghasrphgvienseyners, but

scrd he di h [ ho
the e R TR ek A onea: her TR bl astaier 3
contaphedetrerm ne¢ lteeatpomtweittibhnsbhechobd asceegtanness

are placed on the elevated transfer platformare

, tha
WlthlPo&h@d SYSEE™ RBISAPEE §hRoFARWAERSEpeti fTE PERBFeRgent in

the S@%t%h981ﬁgaf§cﬁﬁ%ﬁ§tk@ﬁu@%sthgngihﬁﬁthﬂg thackn$yahRihg
the invention iS shown wherein the grid tracks have

the hagh iagt eadéticasoshewneat 150et effepiape and subsequently

reducing costs. Because ¢f the added section 150 of the grid
guide track structure, it is preferred that the outer end
pertion of the section 150 be supported by concrete or steel
columns 152 that are anchcred within the berth area at a
distance from the dock area so as to allow clearance for
centainer ships within the berth. A Support beam 153 is
supported by the columns 152 and is used to support extensions

154 of the section 150 of the grid guide track structure 6C.

Modifications of the qfid guidé track system shown in
Fig. 10 are shown in Figs. 21 and 22. 1In the modified system
of Fig. 21, the portion 152' cf the grid guide track that
extends above the ship i1s elevated relative to the.remaining
portion of the grid guide track system. Such an elevated
portion of the grid guide track is necessary to permit

clearance of the system over larger ships. However, due to
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gantry crane and the transfer platformand rel ated
conveyors used to |l oad and off | oad ships. This system
whamstibss4nidded advantage that it elim nates theCTHESH07/063181
for separate cranes or container handling devices to
either off load or | oad containers relative to the
cost geppddgirehiiAnEhelRold aﬁéaféilfh%OEoﬁ¥%$%b?a%ht%selevate

the réﬁ%2n§n§y§5§€HBHt ?nkxergggeﬁs gQ%éﬁ_PM fieducing %Q@ent

types of cranes and hoisting eV|ces t
The daa@baekessatyatosepamdtengrahefehi@@ing CoAt adperste
ansfer uni to init]al

th f i | 6
witni gk R L e L O tar etk oareb 3y, Yova

requistahagesakgarWolfhiAct Bensyshenms and ARYer+hes£ONt @i ACform
to any other point in the systemsignificantly reduces

40. RanshPrddt Prerrhefebafakifgtraes hahdPiagfermt A extends
benea%ﬂnFékﬂeEie”BESVEEEHCgsgg §Hd1§ bs§8q gﬁéyr Qyﬁiﬂ
cos e 5

Because o sec I on e gn
sectigui dé bfachesgmmdtguedeltrhskpsgéeemed Thafatheioaterthe

e end p rthon of the sec%%on 150 ﬁe sgﬁgorted b% ,

ransdgrcPdt ENGr COPEERRESFUARSWERD tRGt SEPRTANT hBFETL WRE hi hihe

transkBe P@é&%o@heﬁa§t1@c@h§éaﬂgﬁléfgn%ihﬁ Qﬁék%§£€§o§ﬁ B&ing
to all ow cl earance for container ships within the

tiltabdet howArs8ufper sebéanm168 WElghpbbﬁt@@nb§lnﬁé €9l hakrsg
nd is used to support extensions 154 of the
transé%%?gon 150 of the grid guide track structure 60.
Modi fications of the grld gU|de track system shown in

Fig. 10 are shown in Fig and In the nodified
§?§ﬁéﬁ€onF¢§e Q@deéhéeﬁaﬂPPoﬁ5952®fth%h%r@@|augﬁ?derack

struckhégk cbhat exkends rabpug Eﬂstsbh@ b§t§£e¥ﬁ&eﬁo£€£éh'&§
the remaining portion of the grid guide track

the ssy$u9m1lS@éhbansepewated portpoaretet he griedlgapdenns
1527 E%%%kaE% g%% %%%E &%hggrgkg berth area at a distance
from the dock area sc as to allow clearance for container
ships within the berth. A Sﬁpport beam 153' is supported by
the columns 152' and is used to support extensicns 154' of the

section 150' of the grid guide track structure.

In the modification ¢f the grid guide track system shown
in Fig. 22, the elevated and extended section 150" of the
system is shown as extending over a portion of the remaining
gsection 60 of system such that containers are raised or
lowered through the outermost grid openings 160 of the lower
section of the system relative to the transfer platform 4C.

In this manner, 1t is not necessary to shift the containers
horizontally on the platform to enasble them to be engaged by
the separate transfer units operating in both the elevated and

remaining portion of the grid gulide track system.
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cl earance of the system over |arger ships. However,
due tocost considerations, it is generally not
w@e@stiossad to el evate the remaining portion of PETES2007/063181
track systemto the sane extent. The drawback is that
separate transfer units nust operate within the
SapaPfat 18r Eastbf BAGSYr FACHLP e’ PP ackT sy eF thuanCe
r [ L t rgnst er ; of j S r f :
erack B L R D EE e e PR P Trahetey omeion
cf thpl aktoimm4056Xt badsubepeattd bpt bohbecked evat eteskctdburmns
. 100 ' and_the remmining section 60 of the grid. guide
152" $ PRk 0 s p BT ROr HEFT PR ot et HEF Eh aPEFbrSbro st aiCe
from €QBtabRer srbet weenst he sepawate=8L5LEONSer tHEN L4 BNSE er
platformmay include rollers with the platformbein

shipst WithbRretpewardthhe BetPBArE obamichodheld ovtRpaeredsby
' t sf d. .B Se 0 d i ony 450" . pf
che cPRLR SO0 SL8 s RO L L DE PRt A6 00930 o e
sectithaflSOHec6utee gnddpottidentohckhetsectuoa. 150° be
supported by concrete or steel colums 152 ' that are

anchored within the berth area at a di stance fromthe

gock,argarsQ.aschonabhopscleanancenl oncont 3t ol shi@sin
within the berth. A Support beam 153" is supported by

a horimentsluphgngs2o’ fanpdlisatsedoadingppodt uekee@sionst

. ' : ectjon ' anid. gui d r
stiioodfd cofbatBRSrTLLeRATrPe Foohtfoobnl bt ofili BE cvas
that systeaisbowanhkenshigs 22, mbhe ebevoted: andiextendetdides

section 150" of the systemis shown_as extendi ng over
out pgegsrti BRVENCPhelFehBF NP AL 3eBERONPEBNBT sYSEemiSliches

use ship@atoGORLalners argahal sed Q1 hoMer edet Broygh thee sucn
outernost grid openings 160 of the | ower section of

mocringedsystentireMatifectoretiebyrdnstengpbactenm 4od. | not
chrisLRLS TRONGE, LL.h 3,00t RECLSSALY L OuSBLAL L b,

Using the systems of the inventicn, 1t is envisioned that
ships can be loaded and unlcoaded simultanecusly to reducing
the time a2 ship must remain at dockside almost in half. Also,
multiple (TUs] can pre-stage shipping containers in such a way
they are peositioned cléosest to their ocutbound area (truck,

" rail, ship) in predetermined order to expedite loading onto
the particular mode of transportation (truck, rail, ship).
The (TUs) can be off-lined in the event of breakdown, while
the other (TUs) continue to transfer the shipping containers.
Additionally, the storage area can be divided into an inkcund
area in the middle, which is empty initially, while the
outbound containers are pre-staged to be worked from the
inside out, towards the outside of each pre-stage area for

truck, rail and ship movement.
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hori zontally on the platformto enable themto be
engaged by the separate transfer units operating in
whoiok/1048¢5 el evat ed and remai ni ng portion of theCUS07/063181
gui de track system Again, due to the added section
150" of the grid guide track structure 60, it is
prat efd i darcointdrrend péet Pee 6 reke cgdefiarnt of
150" I or. I I S "
the i T AN AT b TBarth STdA Rt A dFsiascgles
of tHe omtdre idoclkarat estsacad ifmd taldhew iclveartdree thothe

cont ai ner_ ships wthin the berth. A Sypport beam 153"
oars { QA S T He CThRE T2 tardd L0 e8ea T piat the
scopSUPPOite extriisd s pb4HeAnddheyseati oF 2R cabotif@ents

grid guide track structure. To further maintain ships
enconpaFRar tvhic ey tthsstfabiliavded iadad mromingo @l rpleaiié vied ents.

facilitate | oadi ng and unl oadi ng of shi pping

contai ners, automatic nooring devices 151 are used

that will allow the ships to nove vertically with the

tides but prevent novenent in the horizontal plane.

Such devi ces use suction heads to engage the hull of

the ships. One such nooring device is Manufactured by

Mooring System Ltd., of Christchurch, New Zeal and,

and known as Moor Master(tn). Using the systens of the

invention, it is envisioned that ships can be | oaded

and unl oaded sinmultaneously to reducing the tinme a

ship nmust remain at dockside alnost in half. Also,

multiple (TUs) can pre-stage shipping containers in
such a way they are positioned closest to their

out bound area (truck, rail, ship) in predetermned

order to expedite | oading onto the particular node of

transportation (truck, rail, ship) . The (TUs) can be
off-lined in the event of breakdown, while the other

(TUs) continue to transfer the shipping containers.
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Addi tionally, the storage area can be divided into an
i nbound area in the mddle, which is enpty initially,
waokioBaogsike out bound contai ners are pre-staged POI/D82007/063181
wor ked fromthe inside out, towards the outside of
each pre-stage area for truck, rail and ship
WE CLidVenent . The foregoi ng description of the preferred
enbodi ment of the invention has been presented to
illustrate the principles of the invention and not to
Limi & phetineearioh handhenpapnd cot araesrbod RmtLor
Al lustrated, lt. is inte t
storipin 8ol ShEBEPUGH dd By P AT of e Sbodr tents Che
systefngéenpasseddwEbhi isthecfolbaning shai ot anshdhej rshipping
equi valents, WE CLAIM 1 . A port naterial h q%%jn and
ccntaéﬁ@?égée§§§ﬂ§ﬁwFarsei%%i%@raﬁadt%%h%%%ﬁﬁi%ggg b7 ng
facilﬁegﬁakﬂéfé @@gﬁebem59§s§ﬁﬁseghl§v§§@@5§dg££m ML OF rack
| oadi ng ang of f | oading shipping containers relative
structorshiipslbditbed &dfatenptrhidockinptiaesdieyertde least
stem conpri sing, an, over head id guide track
one SEPPAGEUrE-PnEl GATAG & PPPSU0por T BH phsi 11 oried Guar GtLLY
stackk8ashe0npost 6hagetReeat wherersbghiippimg € optwt Akt Sy nay
‘be _vertically stacked one upon the other to thereby
vertigafj gEcaagruralify2bf vefereafl BpoFhge kefisiamglalver at

1east88980gr8958'eeaaggb%toafga9vggi§tgkﬁasgupag groupd
transport area, said grid guide tfack Structure
strucicnckudhngutiiagks rexkendkhgntingsveasevyroeth wespecrespect
N to ong another in_an intgrsectigg Patteén at, | east
o ongnanpEhRct &F BRI tMhEvEabHy RobAt e o Shi tTGPT VUi de
transte@Cknstr HelHE81§0masnt 8dbeosyspangeddf gemat + - east

two spaced and parallel first tracks when noving in a

structiist sgi péctiroRcaAdsaeNfedsfrPlioaspagedt apde parafeel and
paza:JRE004 HESCHIMENIDEBG: L Py 2CRLLfl A2ELLOROn and o
least two spaced and parallel second tracks when moving in a
second direction transvérse to the first direction, said at
least one transfer unit including carriage means for
suspending said at least one transfer unit from said at least
" two first and second parallel tracks, said at least one
transfer unit including selectively operable drive means for
moving said at least one transfer unit along said tracks of
said grid guide track structure so as to be moveable .in a
horizontal plane'in both forward to back and side to side
motions within the plane alcng and from or into said first and
second portions of said grid guide track structure, a
‘container engaging means suspended from a hoist means carried
by said at least one transfer unit for raising and lowering

said container engaging means, and sald container engaging

means being of a size to cooperatively engage a stcrage
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| east one transfer unit including carriage neans for
suspending said at | east one transfer unit from said
watoosaessts two first and second parallel tracksPCHEFZNOAV63181
| east one transfer unit including selectively operable
drive nmeans for noving said at | east one transfer unit
contaahsmgwbardbyrackgneﬁgs@iahg@pﬁn@u¢@@t¢i@@k sy Ut ur e
tg be nD or|zo tal, pl ane .in both
gogiadeo?o e nrrlm?h%ns WA Thet

conveyBinEeyd: 8555

guldeptaﬁekabaﬂgcaﬁﬂefron1or into said first and second
portions of said grid guide track structure, a
cont ai ner engagi ng nmeans suspended from a hoi st means

Qar@P%mgg¥tsﬁhge§£aheﬁéﬁd?ﬂﬁ té@@5£€6réﬁ%ts§§%eﬁfﬁﬁ'éihlm

ring said contal ner engagi ng neans,” and sa
1 whecemhabened gngaggngdﬁeanscbe$hgu©tuaesrz@im@es a thlrd

.cooperatively enga or agecont ai ner _where
port 1 RoRSEa ENE RN RG TSOREaTher TEeS bo ChTveseh oo Mere
shippsebeebadalineati apcbgngath %H@nON@Iﬁ@aﬂrQﬁ$ﬂeﬂﬂé@eto and

track structure. 2 . The port material handling and

from 3t shagevwsyBtantobeErai AT wied etlre saf dlgr Pl Qi detorage
area bLagKeS %&urgagﬁ bﬁg'gﬁs n@ {hLf Pftépﬁ?rhat ext ends

vertically over a tr er area where shipping
containers are placed when being transferred to and

'Ero a shi mrthln ? ég ar ea nd the at | east ope_;
geFar amBFeFﬁ% 519 ofe g?%%ﬁﬂg?r%%§iﬁrt claim
2 whe2kea. s3id fhenpert meteriabihasdl ingrandsst opagerorm
systemof claim2 wherein said transfer area includes

having ﬁtah@ﬁéﬁ Blﬁ@rérﬁﬁh5b$ﬁ905tor@®@t6@ boreion %%@de@ﬁlrd
portl?? Etgg g@&h ﬁ?dg £P££g Q@££& ur@ff§§lgegéi91§&|de

ruc uré for recerving contarners fromsard
contaleast omnemt cansaf et bLaktt and atahedst anet crane @ﬁah@ast
f or nnving cont ai ners between said transfer
one crane means for moving contalners between said transfer

platform and a ship in the berth area.

4. The port mateial handling and storage system of claim
3 including means for elevating said transfer platform above a

ground surface.

5. The port material handling and storage system of claim
2 including at least one electronic container scanner mounted
below said grid guide track structure and positioned such that
a container carried by said at least one transfer unit may be
selectively aligned with said at least one electronic
container scanner in order to examine the contents of the

container.
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platformand a ship in the berth area. 4 . The port
mat ei al handling and storage system of claim3
wo pBacksmy neans for el evating said transfer pPer/is2007/063181
above a ground surface. 5 . The port material handling
and storage systemof claim2 including at |east one
el eCheopprt coatalr hel keadheng nount sthbefove sdian gri dclaim
5 incgg&de trgci st{ucturg and gositiongd.such thatlg _
BATAPNRF CRPPT e By saT of At LT ot “oHe" T rErer e uni t
positDBNefepseheshi Vet ypattgnesd wid iy sad shatadeasdcane
.electronic container scanner in order to exam ne the
portigpft eht 33 6f TREC ORI YT NeFa®k . STHEC YOS - materi al
handl i ng and storage system of claimb5 including at
| east one el ectronic container scanner positioned
bet Weenpthe bhet¢hiahdhsad dididg ratd andosapo ney pos i @hsclaim

. f said grid guide track structure. 7 . The port
6 1nCRURERY 4R T hhREF T o @t St bTHge” YRt ST TS
positifebddbagwadn!| easy pnesel £ed ronden Al NBs SCAMEId grid

. . positioned between said first and second portions of
guldeshraclrs gt dee t 2 ka st kertur@amnka@nd eastclommnic

c ; ' nner.; pesjtio et id

scannf GOSLELELE OBl £y aperer pOELL) oDed JELeSp S o

said gtidctuiée BracHhetporturaterial handling and storage
systemof claim1l wherein said grid guide track

structure includes a third portion operatively

gonnrst 8-t ondher i1 stapat: sgcond Pstdphssddaln of ciaim
extends vertically over a ship berth area ereby at

1 wherebstsane g¥hdsferdenttapnysbeiguneuvieredidis ecttihyird
poxt s 000G 2010 " QLDET: S orade, 60 Lor A PBLIG: porssone
that éxassfervanticanyybevased 40ip berth area whereby at
least one transfer unit may be maneuvered directly above a
hold or cther stoﬁage area for shipping containers on a ship.
and such that the at least one transfer unit may be used to
transfer shipping containers to and from the at least one

storage area or the at least one ground transport area and a

ship within the berth area.

9. The port material handling and storage system of claim
8 including at least one electronic container scanner mounted
below said grid guide track structure and positioned such that
a container carried by said at least one transfer unit may be
selectively aligned with said at least one electronic
container scanner in order tb examine the contents of the

container.
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transfer shipping containers to and fromthe at | east
one storage area or the at |east one ground transport
w@e@a/1e83ds a ship within the berth area. 9 . TheCPU§1007/063181
mat eri al handling and storage system of claim8
i ncluding at | east one el ectronic container scanner
Hourttes et townas=i ok agr it TgUiide ek 6 toraget vetand o
claim P9S{ téf&?ﬂ}gf%‘%“ ltglaagt .%nceoretl Ao G rclo%(éam‘le .als%a er
| east”one ansf'er unit may be séﬁectlvely ali gne
positbridr Sedidveadn |gastbarnte: elreCtyaond  icot ainkesescanner in
~order_to exam ne the contents of the container.10. The
portiong tohmidhd AT Khrttidfy Ehid s traiyd st em of claim 9
including at | east one el ectronic contai ner scanner
positi oned between the berth and said first and second
portions of said grid guide track structure. 11. The

rt..materi.al_handl in St or Y. f..cl.aim®d
PR TR A Al AN AN SPTARP Sl Al T
claim p@siddDnechdpedweese saichd idisictanh isecand ghortt ersirofer
sai d ggid guide track structure and at | east aqne

positierefhde et ot stfera osid T Bite @ Petifben Saisptd 9=1id
guide [ £8Lx %&é;ﬂzﬁlde %%{e& "é)rf'slé%fsts%r% %éébr?i'“e‘i%cttrr%‘?ﬁc

structure. port materi-al handling and storage
scannay spem of orcddi me tvedrersi il sEicbigrardl guiidel toegdiions of
cturﬁ includes a third portion vertically spaced

., Str
sald gFidh RiiRr el eVat toi- tHah said first and second

portions, said third portion extending vertically over
a ship berth area whereby at |east one transfer unit

Hay Bee repretiver el @+ etldl dbo v h HAR ST ttém of
cLaim e i o7 CAS e "Gt Mol (P aner P b 2
thirdnayrbecmsesrtocally spaced at a higher elevation than
said first and second portions, said third portion extending
vertically over a ship berth area whereby at least one | .
transfer unit may be maneuvered directly above a hold or other
storage area for shipping containers on a ship and such that
the at least one additional transfer unit may be used to
transfer shipping containers to and from a ship and a transfer

area wherein the shipping containers may be transfered to at

sald at least one transfer unit.

13. The port material handling and storage system of
claim 12 wherein said third portion of grid guide track
structure extends over both said transfer area and a portion
of one of said first and second portions of said grid track

structure.
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transfer shipping containers to and froma ship and a
transfer area wherein the shipping containers may be
wo e@ngbssred to at said at | east one transfer uPCT/USZH87/063181
The port material handling and storage system of claim
12 wherein said third portion of grid guide track
B4r umelrpoetxtzeanmrmﬂerhmnrsﬁiadnd remsfeare &ryesa:eancbih
j on. of , one of_ said first. and second rtlons of

clain g G HATTACK S1F4ith (T TAE T por IR I anner
mountwr@élm andy s(%pf@g@ﬁdfét@ﬁwi Haldpuk Iama WG i@&ned

| east one el ectronic contai ner scanner nounted bel ow
such i yreangulner teaekied rrictane dndaposiat dredts wale

hat . con alne car by. one, of,_.s t
trans%rgns er Unit 6? ég %é %klééﬁihéﬁig a qtq%ﬁ% ragﬂ#
that maytbé hatlery: bel ged eojne@lwitel igned ad tlhesed drad

| east one eI ectronic cont ai ner scanner in order to
electagant et helRoht BPENSF the Tt dihe&kamigie Fo-ents

of thdaterial,and handling and storage systemof claim1l in
whi ch said drive neans includes first track engagi ng

menbers for engaging said at |east two first parall el
and spaced tracks and at | east one first drive notor
for driving said first track engagi ng nenbers, and

B8l d Thé vigo fRanst duld hetnd ned i ngy Sa&@mtdﬁaaﬁé( system of
engagi ng nenbers for engaging said at |east two second
claimphr it | @i ghds3pAcRE T2 db%E anth Btdeasti bhe S&Dhd

s s
cnaas L EpABL% 51 SELH i S SN ¢l gt feanne
and slsaoeagErsgm eamafat| astl dmel idi sy catlveeamtcméor

| atform unted.to sai.d at

t t
arsvigforgi e BRET CEATH Bherabe Tk R mare sal drive

means further including second track engaging members for
engaging said at least two second parallel and spaced tracks
and at least one second drive motor for driving said second

track engaging members.

16. The automated material handling and storage system
of claim 1 including at least one operator platform mounted to
said at least one transfer unit, said operator platform
including control means for controlling said drive means and
said winch means for controlling movement of said at least one
transfer unit énd for controlling mevement of said container

engaging means.

17. The port material handling and storage system of
claim 1 wherein said drive means includes at least one drive
motor for driving said at least one transfer unit in an X

direction and at least one drive motor for driving said at
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i ncluding control neans for controlling said drive
nmeans and said wi nch neans for controlling novenent of
W@ a00d/18884% east one transfer unit and for contretT/UeY07/063181

novenent. of said contai ner engagi ng neans. 17. The

port material handling and storage systemof claiml
leastwhee et nasafdr deniie reans? ichictameisorata l@astsoite dridveguide
frack E {or driving said at |east one transfer unit in

an-X'drYeCti on and at least one drive notor for

driving said atleast one transfer unit inayY

direction along said grid gujde track structure.

The pbhe ParerTate 1% stiot a?j?é)%%%ét éﬁ!i%fe%lcaﬁ m
clainlyl DELUdig, 8.1 ERLELY, rRadable. | dentd {4 catlon tag,

associated with said at 1east one transfer unit and a
assoctentdavitonsadlll 2t Ioxsinomi¢ oriangs hovemeit arfd saiekratral

@ nfnetrang er _unit V\/ltt%n ai d. rld e track
contrgfERLFOR RN RLRY TR For I et 5t o e
transs¥stemof wetRim davheseid die hok st i r@mm s mount ed

to a platformthat is nova mounted to said at | east
one transfer unit whereby a positi on of a cont ai ner
gl at geaki L pasi, one,d ranst IRy B o
an ?cgg égrﬁ% tg%%t ﬁ@én éhandlslegng d stora eO

claimsysweﬁreincbmm ﬂ@lsmemmms Sbs$ dnqshmité@r’m tdn@tla’tsform that
m)unt ed to

V@ ‘ﬁ | east one tra sfer nit b b
is mOEap Ly GABI Bt rnTELN. S ILCH e HOT t- WA ErT Bl el I PRy
a pos@f‘goﬁt gragecsyst enr of r£1 2 My d 9 Whex i Nasai sb Pt adfor m

hat is novably nounted to said at | east one transfer

transﬁﬁrtubytamabeextenegon system 22. A method for
handl i ng conventi onal shipping containers in a port
relative to a ship, at |east one ground
20. The port material handling and storage system of

claim 19 whefein said platform that is movably mounted to said

at least one transfer unit by a revclvable trunnion.

21. The port material handling and storage system of
claim 19 wherein said platform that is movably mounted to said

at least one transfer unit by a X-Y extensicn system.

22. A method for handling conventional shipping
containers in a port relative to a ship, at least one ground
based storage area and at least one ground transport shipping
and receiving station, the method including the steps of:

A. Providing a grid guide track structure above at least
the at least one ground based storage area and the at least
one ground transport shipping and receiving station;

B. Providing at least one transfer unit which is moveable

along the grid track structure in an X-Y direction with
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based storage area and at |east one ground transport
shi ppi ng and receiving station, the nethod including
wao bessossps of : A . Providing a grid guide tracRCT/US2007/063181
- structure above at |east the at |east one ground based
storage area and the at |east one ground transport
respesi ppiaghamdzpateﬂvpmgnstahdonhiah.aPrbaéétngn@Itt@@sfer
one tEansf un| whi ¢ veabl e al on é
unie SAELERRCRE! PR5E 0k Rol S Fobt Forears RS pRele T 1 2
devideofbzoahghgRhane andpwhhghc-ahtheast;one transfer unit
i ncl udes at | east one hoist for raising and |lowering a
feviPEevigingnga§ragsacshippingndohranpeerr g shipping
conta15%¥'dkggaﬁdt%98§f rsﬁﬂga ﬁadtﬂéagféggﬁegg Qépplng
contai ners to an roma Ship and rans er"area; D
D. Raassmggaaddlmm@ekmggsbhpppmggconnaanﬁesSffﬁwmttﬁﬁ
ransfer area u the at |least one transfer unit and

transé&ﬁvé§?ﬁguﬁﬁ@gsﬁbﬁpﬁﬁglﬁéﬁFa?ﬁ%r%rﬁm%ﬁ%rt%%16r@%ng|de

conve&ﬁ%@ktﬁérHﬁ&ﬂﬁ@n@sbﬁﬁtéhﬁeﬁg Leasy one &fﬁ@sﬁﬁfdéntfack
to and fromone of the at | east one ground based

StrUC§Péﬁagéla@eéhethé éeaséasﬂeoheagﬁﬁﬂndumtbns@o¢md from one

hi f d
o erfRPLBEcB" €PN LNE LLAAN!SERLSE' o S Lover oo

one g$b&&l§il ngzaeparef shhepahgl eash ane greundabased stofA0end.
area or onto . a transport vehicle in the at | east one
§robRESE I BAshBRt SERPBPNAGCaREal BRI LRECKEHENSF e of

contaﬁﬁ@rsBthkg§?a39§an8Eh9Heo£tCk@ég%23n¥m§f§u@dwg§§e&he

_ shi ppi ng confainers are |owered into cont al ner
Storagﬁa@keﬁgoareatoratheashpprtthehadﬁetlmnahes$Epl®dstane

t t I
arounf) ERE Mo De AURBLA R0 RSt S LA Vet LoR] SFILRe onip.
end to-end relationship and primarily w thout

internedi ate isles there
23. The method of claim 22 whereln when the shipping

containers dare lowered into the container stacklng area or the
ship, the additicnal step of:

F. Stacking the shipping containers in vertical cells
with the containers being in side-by-side and in end-to-end
relationship and primarily without intermédiate igles there

between.

'24. The method of claim 22 including the additicnal step
ofﬁ

Conveying at least one of the shipping containers movably
carried by the at least one transfer unit to a container
scanner device; and _

Scanning the at least one shipping container te determine

the contents therecf.



between. 24. The nmethod of claim 22 including the
addi tional step of: Conveying at |east one of the

W@ hioppossgs cont ai ners novably carried by the atP¢EHS1007/063181
one transfer unit to a contai ner scanner device; and

Scanni ng the at |east_one shipping container to
det efmipkheAel eBnient 5 1 HeF @B SPELO R st HaP ¥t

conta AOALI DY CORYPALLONAL: 501 POING, A0 ] NEISurd) 12 AL !
relative to a ship, a ground based storage area and at
storabeasteanengrauniedsansporgrsimepiragn s r edeipgingy and
.Station, the nethod jncludin he steps of: A
receiPriyi A AL AN of 6Y ATBH Shd P L e Hohnett St G & Gui de
hrapkostayushuse aboyerdheasdi Patdheogiauuh based guide
storage area and the at |east one ground transport

tracksat pprhagrandbeeeetie ngh sk at Hom, IBUNPRAAM -2 e awted
and R0CLTR0SLET DI L URLEN: Lan DY RADLS ALANg dDe AL ving

( ructure rn an ection respect to a
statibori zontal plane and which at |east one transfer unit

i ncl udes. _at Ieasi one hoist for_raisin nd | ower a

devPERVESr8nghgt RESh BT ppf Ay tohtdierveh 1s moveable

alongEl;ﬁga%ma fr8bikPREPGcEQRL al hegn fxom one-of i dha,ship, a
ground based storage area and the at |east one ground

respettahgpar toshipptay phane ezed villigctalt i iptisi e theangfer
onie LGRELO00.LY SISLET MO 10 B (PG U, SR 10
devicthecat ehgagingne thapsies comtaiwes; position above

| %?OETgLagin%hg ggggﬁiﬁgecgﬁggfgéPQEﬁgn%%%5%9? the ship, a
ground based storage area and the at least one ground
transport shipping and receiving station using thé at least
cne transfer unit;
' D. Conveying the shipping container along thé grid guide
track structure using the at least one transfer unit to a
position above ancther c¢f the ship, the groﬁnd based storage
area and the at least one ground transport shipping area; and

E. Lowering the shipping container into either the ship,

a container stacking area of the ground based storage area or

onto a transport vehicle in the at least one ground transport

shipping area.

26. The method of claim 25 including the additional steps
of: '

Providing a shipping container scanning device;

Conveying the shipping container carried by the at least

one transfer unit to a shipping container scanner device; and
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area and the at |east one ground transport shipping
area; and E . Lowering the shipping container into
w@eaoBaossshe ship, a contai ner stacking area of P€T1ES2007/063181
ground based storage area or onto a transport vehicle
in the at |east one ground transport shipping area.
26aniTheg mebhdodt of ezdai ond Sshied Lrdy nogprthel redddittd atedermine
steps, of ;. Providi ng a shippi ng contai ner scanni ng
the Cﬂ%@?%%? %‘ﬁ%%?/%ng the shipping container carried by
the at |l east one transfer unit to a shipping container
scanner devi ce; andScanning the at | east one shi pping
¢ont ab neetied deeermnl ithe cUNtantsondersoippi2Zy . A

contaBER0S,100 BOBC 08, SO 0 Tl P PRGSOV A0 <

storageearandzad heabtaoneng oprelid ansposcsthi gapiprg rancand
receivi station, the method including the steps of:

_ ing, )

recelﬁm?P’?B@gHﬁ:’%g G vt e A de't recle St hict ure
Ravbpgy a1 hg Shn POT &+ onehovE; The g qungd:- based, storage
area, a second portion above the at |east one ground

havingranSpost shippbmgalaeice ridceivioundtizaicon Anbad ek, a

ortion aboy i p..berthi.ng area; B ., Providi at
second berPiad vy rans oS i ST noVes ¥ ong
shippihe &hdsSteadtysegofthpost i 0N Df AN PWdkk tdrdackove a
. Structure in an X-Y direction with respect to a
ship ReFi26mE afTPPane and which at |east one first transfer

yni bripchides, at) Leastoone: haiste S0 #ai Sing and Lpwe

a device for engaging a shipping container; C.
movealPiova tidmg albe | Bastt onel sevondl tpansfers und tthwhiagxhid strack
structure in an X-Y direction with respect to & horizontal
plane and which at least one first transfer unit includes at
least one hoist for raising and lower a device for engaging a
shipping container; |

C. Providing at least one second transfer unit which is
moveable along the third portion of the grid track structure
in an X-Y direction with respect to a horizontal plane and
which at least one second transfer unit includes at least one
hoist for raising and lower a device for engaging a shipping
container; '

D. Elevating a shipping container from one of the ship, a
ground based storage area and the at least one ground
transport shipping and receiving station using the at leasf
one first and second transfer units; '

E. Conveying the shipping container along at least two of
the first, second and third portiocns of the grid guide track
structure using the at least one first and second transfer

units to a position zbove another of the ship, the ground
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noveabl e along the third portion of the grid track
structure in an X-Y direction with respect to a
wheoosaasstml pl ane and which at | east one seconBCT/US2007/063181
transfer unit includes at |east one hoist for raising
and | ower a device for engaging a shipping container;
pasedDstoEhevatiag anshilppi ag Lemttaiomy Jrombnecoisndwe
.__ship, a_ground based storage area and the at |east one
shiPPEPBuAECEf an8Port shi ppi ng and receiving station using
theralcteagt te8eshipsinandosecons: tsansfertivnt tishe Bhip,
Conveyi ng the shipping container along at |east two of
a contpenefrstackeedndrandof hike PORERdRoid tHeHIY HideTr
onto gr@958§%599t?éﬁiy§én9ntgﬁea£tlf@éétcgﬁéféféﬁn&ﬂﬁkansport
Secon ranster units to a position above anot her of
shippthe shep, the groundbased storage area and the at
| east one ground transport shipping area; and F
Lowering the shipping container onto either the ship,
agcontai pernsfaski RYa ahea7 of nthed o @ Ukl bager: 54:04 A0S eps
area or onto a transport vehicle in the at |east one
of: ground transport shipping area . 28. The nethod of
Skalmeloi nCLhdlng. LheoaddifLonal, sk eps oly: Erovi ding
a shi ppiAg con ner scanning devi ce; nveyi ng the
sbhppiynggcontashepptagr cedcbynthecatriedsthyones fat steast
or second transfer unit to a shigping cont ai ner

one firgghneFr @8GPRE; CAABSSRANATAG tRe® af P RBSEY one” 5t PPT ng
scannB@ntiai,neL.tgndeternne the contents thereof.

Scanning the at least one shipping container to determine

the contents thereof.
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